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any thing that might contribute to a puDlick Bene- 
fit, and to do fome juftice to Merit, could induce 
me, I lliall only requeft that what 1 have here 
offered may be conflrued by that Intention. 



PhiUd, 28th of 

J. L O G A K 



^une, 1754* 



"^y^ 
» 



Note^ That the Radius of the Quadrant be- 
ing divided into 20 equal Parts, the Center x 
{m Fig. I.) of the Curvature of the Horizon- 
Vane (AB)muftbe ia,§ of thofe Parts from 
the Center fC) of the Quadrant The Breadth 
(A B or^ h) of that Vane ihould be To of the 
whole Radius, that is, 55 on each Side of the 
Center (C). 



IV. The De/cription and U/e of an Inftrument 
for taking the Latitude of a (place at any time 
of the Day, hy Mr* Richard Graharak 

TH E neceflity of finding the Latitude, a Ship 
IS in, IS too well known to be inilfted on : Fre^ 
^mnt opportunities of obferving the Latitude muft 

confequently 
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confequently be of very great Advantage to Naviga- 
tion. The Method nfnally praitifed, is by taking 
the Sun or Stars Meridian Altitude or Zenith Di- 
ftance : In this Cafe, if the Sun does not iliine but 
for foEie fmall Time only, before Noon and after, 
though it be clear all the rell of the Day^ it is of 
BO ule for this Purpofe. Mr. Fatio, F,RJ\ (in the 
Year 1728) propofed a Method for finding the La- 
titude, from two or more Obfervations of the Sun 
(or Stars) at any Time, the Diftance of the faid 
Obfervations in Time, being given by a Watch ; 
but as his Method rec^uires a vaO: Number of Com- 
putations, and a great deal of Skill in Spherical Tri- 
gonometry, it has very feldom been made ufe of^ 
and never but by good Mathematicians. The In- 
ftrument here defcribed will anfwer the fame End^ 
and has thefe Advantages j viz. 

ijf. It may be very eafily underftood by Seamen. 
z/lyy It immediately fliews the Latitude of the 

Place. 
^dly^ It gives the Time of Day at Sea v^hen uo 

other Inllrument can. 
'^thlyy It may be made as large? and confequently 

as accurate as is defired. 



^ Defer iplon of the tnflrument. See Fig. 






ABC repf efents part of the Hemifphere of a large 
Globe (half the Globe, arid the Part below the Tro- 
pickare cutoff, that it may take up the lefs room.) 
AC, half the Equator, divided into ii Hours above, 

and 180 Degrees below, and fubdivided into Minutes, 

O o i ^s 
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as is likewifc the lower Tropick D D. EE, a moveable 
graduated Meridian, turning on the Axis F F. G an 
Index to fix it (by the means of the Screw H) 
to any Hour. I i 1, a circular Beam-compafs, the 
Center I i to be fixed on the Meridian to any De- 
gree and Minute of Declination, by the Method 
commonly called Nonius's Divifions : k the Point 
for drawing Arches, which is likewifc fixed to any 
Degree and Minute by the fame Method. As the 
Meridian is at fome Diflance from the Globe, L is 
a piece of Brafs to fix on the Meridian, marked 
with. Noniu/s Divifions, with a Point reach- 
ing down to the Interfeclion o£ the Arches, by 
which means the Diflance of the faid Inter/edioa 
from the Equator, or its Latitude 1s found. The 
Degrees and Minutes may like wife be llicvvn by 
diagonal Lines* 

The Vfe of the InJIrument. 

h PROPOSITION. 

From two Obfervatlons of the Height of the Sun^. 
the Diflance of the faid Obfervations in Time^ 
being given by a lVatch% as likewife the Dedina^ 
tion of the Sun-, to find the Latitude of the Tlace^ 
and Hour of the T>ay. 

I. When the Ship is at Reft ^ that is, at Anchor^ 
or in a Qalm^ fo as to have little or no ;^rogreJiv&^ 
Motion. 

Cafe r. 
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K]af€ !• Suppofe tbe Sun in the Equator, on rhi 
Day of Obfervation : Fix the Center of the Beam- 
compafs at o Degree (or at the Equator,) and move 
the Point k to the Zenith Diftance (the Comple- 
ment of the Altitude, taken by the dual InftrumentSj) 
and from any Hour, as from C, defcribe an Arch of 
a Circle with the faid Point, as ^r (^Ex. i.) Suppofe 
eight Hours after, by your Watch, you have another 
Obfervation ; move the Meridian eight Flours far- 
ther, to 4 ^^^ ^^ *^ there; and with the Zenith- 
Diftance then obferved, defcribe another Arch as 
€ f^ the Point where it cuts the former is the Place 
of Obfervation, and its Diftance taken on the Meri- 
dian from. the Equator fliews its Latitude \ and the 
Minutes reckoned on the Equator from the Meri-- 
dian to C and ^ (the Times of Obfervation) ilicw 
what ihofe Hours were. 

Cafe ^. When the Sun has Declination : Fix the 
Center of the Beam-compafs on the Meridian, to 
the proper Degree of Declination for the Day of 
Obfervation, and proceed as before. 

Gafe, 3. If the Obfervations are at a greater Di- 
ftance than twelve Hours, but in the fame Day : 
Make ufe of the Complement to twenty-four Hours 
of the Diftance in Time, and take the Declination on 
the contrary, or lower fide of the Equator; and in- 
ftead of the Zenith Diftances, take the Nadir Di- 
ftances or Altitudes increafed by ninety Degrees. 
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Thus you will find the Latitude, and Time of 
each Obfervation from Midnight, In this Cafe the 
Beara-compafs muft extend to more than 90 De^ 
grees. 

Cafe 4. If the Obfervations are more than a 
Day afunder ; as for Inftance a Day and two 
Hours (x6 Hours :) Place the Centre of the Beam- 
compafs two Hours farther than it was the Day be* 
fore ; but in different Declinations, according to the 
Table of Declination for the feveral Days. 

Cafe 5'. When the Obfervations are made by a 
Star : The Center of theBeam-compafs muft be fee 
to the Declination of the Star •, then proceed as be- 
fore. To find the Hour in this Cafe, the right Af- 
cenfion muft be likewife given. 

Scholium. The fame Method may be ufeful at 
Land^ when no Meridian Obfervation offers. 

11. The Shi^ in Motion, 

Cafe I. Suppofe the Sun in the Equator : TheDi* 
itance between the two Obfervations eight Hours^as 
beforcjand the Arch ^^^^(^^.x.) delcrib'd by the Ze* 
nith Diftance ofthefirft Obfervation/rom the Center 
G ; and the Angle c ab^ 40 Degrees, is the Angle be* 
tween the Ship's way, and the Azimuth of the Sun 
continued, Cgiven by the Azimuth Compafs ;) and 
that during the eight Hours, the Ship has made one 
Degree, or 60 Minutes from a to h^ or from the Sun ; 

th€% 
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theOj as Radius is to the Cofine of c ah 40 De-- 
grees, fo is ^^ 60 Minutes to^r 46 Minutes ; 
add 46 Minutes to the Zenith Diftance C a ; and 
with il, the Point of the Beam-compafs fet at that 
Diftance, defer ibe the Arch cbe\ then with the 
Zenith Diftance of the laft Obfervation, whofe Cen- 
ter is d, draw the Arch //; the Point where it cuts 
the Arch cbe^ is the Place where the Ship was lad ;. 
and its Diftance taken on the Meridian from the 
Equator fliews its Latitude ; the Minutes reckoned 
on the Equator from the Meridian to d (the Time 
of the lad: Obfervation) fliew the Flour^ or its Di- 
ilauce from ix o* Clock. 

Cafe 2. If the Ship had failed from a to ^ or to- 
wards the Sun : The Cofioe of the Angle ^ay, or 
of the Angle between the Ship's Way and the Sun^ 
muft be fubftraded from the Zenith Diftance of the 
firft Obfervation. 

R. B. Only the two Arches cke^ff.'atc to be 
drawn on the Globe, the reft being added here^ to 
jQiew the Realbn of the Conftrudiion. 

Cafe 3. To find the Latitude of the fir ft Place: 
From the Eqmtor, with a pair of Compaftes, take 
the Diftance failed 60 Minutes, and with one Foot 
in the Interfeaion of the Arches be, //, the Place 
found before, put the other in the Arch aaa, the 
Zenith Diftance of the firft Obfervation, and in this 
luftance, on the left Hand of the AziiButh of the 
Sun, this is the Place fought ; and its Diftance ta- 
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keo on the Meridian from the Equator, {hews the 
Latitude -, and the Minutes reckoned on the Equator 
from the Meridian to C, the Time of the firlt Ob» 
fervation, ihew the Hour. 

The Interval in Time or Degree between the two 
Places, fliewn by the Index G, is the Difference of 
Longitude. 

JV. B. Thofe Obfervations are beft,whofe Arches 
crofs each other almoft at right Angles. 

II. PROPOSITION. 

The Zenith Tiijiances of two Stars, ohferved at 
the fame 'Timet their T)eclination, and right jif- 
cenjion being known ; to find the Latitude of the 
'Place of Ob few at ion. 

Fix the Center of the Beam-compafs to the Decli- 
nation of either of the Stars, and with the Zenith Di' 
fiance of that Star defcribe an Arch ; move the 
Meridian as many Hours farther as is the Difference 
of right Afcenfion of the other Star ; and fix the 
Center of the Beam-compafs to the Declination of irj 
and with its Zenith Diftance crofs the firftArch: 
The Intcrfe<aion fliews the Latitude of the Place of 
Obfervation ,• and alfo the Diftance of the right Af^ 
cenfionof the Zenith from that of either of the Stars, 
by which means the Hour may be known. 

IfaCeleftial Globe is made ufe of, then place 
the Center of the Beam-compafs over the feveral 
Stars. 
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The Latitude and Hour being given, the Varia- 
tion of the Compals is eafiJy known* 

N. B. In order to draw Arches on the Globe; 
rub fbme black Lead powdered on a piece of Pa- 
per ; lay the Side which is blacked next the Globe, 
where you imagine the Interle<9:ion of the Arches will 
be : Then draw them on the clean Side with the 
Print of the Beam-compafe, and they will appear on 
the Globe ^ and if the Globe is well varnilhed, they 
may be rubbed out with Bread , or waflied out with 
Water* 

As Altitude*^ at Sea are now readily taken, with 
great Exa€tnefs, by the Quadrant invented by J ohm 
Hadley^ Eiq; V. P. R. S. and as the faid Altitudes 
are the Principles on which the Operations above 
defcribed are founded ; the previous Ufe of that Qua* 
drant cannot but be of the utmoft Importance to 
thofe who fhali have Occafion for this Inftrument. 

The Defcription and Ufe of this Inftrument was 
laid before the Royal Society Dec. p. 1731? but as 
I knew Mr. Reidwts contriving one for the fame 
Purpofe, 1 delayed making mine Publick. His Me- 
thod not yet appearing in Print, I have thought pro- 
per to communicate my own (efpecially as 'tis now 
improvM) conceiving it may be of fbme Advantage 
tokvigation. 
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